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I n t r o d u c t i o n
[ B a c k T o T o p i

L e a d ( P b ) p o i s o n i n g p r e s e n t s p o t e n t i a l l y s i g n i f i c a n t ri sks t o t h e h e a l t ha n d w e l f a r e o f c h i l d r e n a l l over t h e w o r l d t o d a y . T h e I n t e g r a t e dE x p o s u r e U p t a k e B i o k i n e t i c M o d e ! f o r Lead i n C h i l d r e n ( I E U B K ) a t t e m p t st o p r e d i c t b l o o d - l e a d c o n c e n t r a t i o n s ( P b B s ) f o r c h i l d r e n e x p o s e d t o P bi n t h e i r e n v i r o n m e n t . T h e m o d e l a l l o w s t h e user t o i n p u t r e l evan ta b s o r p t i o n p a r a m e t e r s , ( e . g . , t h e f r a c t i o n o f Pb absorbed f r o m wa t e r)a s w e l l a s rates f o r i n t a k e a n d e x p o s u r e . U s i n g the s e i n p u t s , t h e I E U B Km o d e l t h e n r a p i d l y c a l c u l a t e s a n d r e c a l c u l a t e s a c o m p l e x s e t o fe q u a t i o n s to e s t i m a t e the p o t e n t i a l c oncen tra t i on o f Pb in the b l ood fora h y p o t h e t i c a l c h i l d or p o p u l a t i o n o f c h i l d r e n (6 mon th s to 7 years).M e a s u r e d PbB c o n c e n t r a t i o n is not o n l y an i n d i c a t i o n of e x p o s u r e , but i sa w i d e l y used i n d e x t o d i s c e r n f u t u r e h e a l t h p r o b l e m s .
E P A a n d t h e C e n t e r s f o r D i s e a s e C o n t r o l a n d P r e v e n t i o n ( C D C ) haved e t e r m i n e d t h a t c h i l d h o o d PbB c o n c e n t r a t i o n s at or above 10
m i c r o g r a m s o f P b p e r d e c i l i t e r o f b l o o d ( i j g P b / d L ) pr e s en t ri sks t oc h i l d r e n ' s h e a l t h . A c c o r d i n g l y , E P A m a n a g e m e n t a c t i o n s seek t o l i m i tt h e r i sk t h a t c h i l d r e n w i l l have Pb c o n c e n t r a t i o n s above 10 p g P b / d L andt h e A g e n c y c o n d u c t s r i s k a s s e s s m e n t s t ha t reduce t h e l i k e l i h o o d t h a tsuch e x p o s u r e s w o u l d occur. T h e I E U B K m o d e l c a l c u l a t e s t h e p r o b a b i l i t yt h a t c h i l d r e n ' s P b B c o n c e n t r a t i o n s w i l l exceed 1 0 u g P b / d L ( o r otheruser-entered v a l u e ) . B y v a r y i n g t h e d a t a entered i n t o t h e m o d e l , t h euser can e v a l u a t e how c h a n g e s in e n v i r o n m e n t a l c o n d i t i o n s may a f f e c tP b B l e v e l s i n e xpo s ed c h i l d r e n .
M o d e l Overview
[Back T o T o p i
T h e I E U B K m o d e l i s d e s i g n e d t o p r e d i c t t h e p r o b a b l e P b Bc o n c e n t r a t i o n s f or c h i l d r e n b e twe en s i x m o n t h s and seven years o f agewho have been e x p o s e d to Pb t h r o u g h e n v i r o n m e n t a l m e d i a (air , water,s o i l , d u s t , a n d d i e t ) . T h e m o d e l h a s t h e f o l l o w i n g f o u r f u n c t i o n a lc o m p o n e n t s :

• Exposure Component: c o m p a r e s Pb c o n c e n t r a t i o n s in
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« ' e n v i r o n m e n t a l m e d i a w i t h t h e amount o f P b e n t e r i n g a c h i l d ' sbody. T h e e xpo sur e c o m p o n e n t uses e n v i r o n m e n t a lm e d i a - s p e c i f i c c o n s u m p t i o n rates and Pb c o n c e n t r a t i o n s t oe s t i m a t e m e d i a - s p e c i f i c Pb i n t a k e rates.
• Uptake Component: c o m p a r e s Pb i n t a k e i n t o the l u n g s ord i g e s t i v e tract w i t h t h e amount o f P b absorbed in to t h e c h i l d ' sb l o o d .
• Biokinetic Component: shows the t r a n s f e r of Pb between b l o o dand o th er body t i s s u e s , or the e l i m i n a t i o n o f Pb f r o m the b o d ya l t o g e t h e r .
• Probability Distribution Component: shows a p r o b a b i l i t y of ac er ta in outcome (e.g., a PbB c o n c e n t r a t i o n gr ea t e r t h a n 10MgPb/dL in an e x p o s e d c h i l d based on the p a r a m e t e r s used in them o d e l ) .

S i m u l a t i o n[Bach T o T o p i
T h e I E U B K mode l s t a n d a r d i z e s e x p o s u r e b y a s s u m i n g a g e - w e i g h t e dp a r a m e t e r s f o r i n t a k e o f f o o d , water, s o i l , a n d d u s t . T h e m o d e ls i m u l a t e s c o n t i n u a l g r o w t h u n d e r c o n s t a n t e x p o s u r e l e v e l s ( o n ayear-to-year b a s i s ) . I n a d d i t i o n , t h e mode l a l s o s i m u l a t e s P b u p t a k e ,d i s t r i b u t i o n w i t h i n t h e b o d y , a n d e l i m i n a t i o n f r o m t h e body.
I t i s c o m m o n l y t h o u g h t t h a t t h e I E U B K m o d e l c a n p r e d i c t t h e averageP b B l e v e l f o r a n e n t i r e c o m m u n i t y . T h i s i s m i s l e a d i n g , s ince manyf a c t o r s m a y vary between d i f f e r e n t homes w i t h i n a s i n g l e c o m m u n i t y .I n s t e a d o f u s i n g c o m m u n i t y means f o r t h e e n v i r o n m e n t a l P b i n p u t s , i tw o u l d b e more accurate t o f i r s t a p p l y t h e I E U B K mode l t o i n d i v i d u a lhomes or homogeneou s areas, t h e n combine the r e s u l t s in order to f i n dthe mean for a n e i g h b o r h o o d or c o m m u n i t y .
Use o f t h e IEUBK model f o r Pb Risk Asse s sment[Back T o T o p ]
T h e I E U B K mode l i s i n t e n d e d t o :

• E s t i m a t e a t y p i c a l c h i l d ' s l o n g - t e r m e x p o s u r e t o P b i n a n d aroundh i s / h e r r e s i d enc e;
• P r o v i d e an accurate e s t i m a t e of the g e o m e t r i c average PbBc o n c e n t r a t i o n for a t y p i c a l c h i l d aged s i x m o n t h s t o seven years;
• P r o v i d e a bas i s for e s t i m a t i n g the r i sk o f e l e v a t e d PbBc o n c e n t r a t i o n f o r a h y p o t h e t i c a l c h i l d ;
• P r e d i c t l i k e l y c h a n g e s in th e r i sk o f e l e v a t e d PbB c o n c e n t r a t i o nf o r m e xpo sur e t o s o i l , d u s t , water, or a ir f o l l o w i n g concertedac t i on to reduce such e x p o s u r e ;
• P r o v i d e a s s i s tanc e in d e t e r m i n i n g targe t c l e a n u p l e v e l s a t s p e c i f i cr e s i d e n t i a l s i t e s f o r s o i l o r du s t c o n t a i n i n g h i g h a m o u n t s o f P b ;
• P r o v i d e a s s i s t a n c e in e s t i m a t i n g PbB l e v e l s a s s o c ia t ed w i t h the Pbc o n c e n t r a t i o n of s o i l or du s t at u n d e v e l o p e d s i t e s wh i ch may bed e v e l o p e d at a l a t e r da t e .
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A s i t e - s p e c i f i c r i sk asses sment requires i n f o r m a t i o n on soi l and d u s t Pbc o n c e n t r a t i o n s f o r t h e p a r t i c u l a r s i t e i n qu e s t i on . V a r i a b l e s a f f e c t i n g a n yc o n s i d e r a t i o n o f Pb e xpo sur e f r o m s o i l and du s t i n c l u d e : s o i l t o i n d o o rd u s t t r a n s f e r ; i n g e s t i o n p a r a m e t e r s for so i l and du s t (i.e., how muchs o i l or du s t a t y p i c a l c h i l d may i n g e s t or i n h a l e over a set p e r i o d oft i m e ) ; and the amount of Pb that can be absorbed f r o m the s o i l . T h e s ep a r a m e t e r s are q u i t e s e n s i t i v e ~ t h a t i s , c h a n g i n g one v a r i a b l e cans i g n i f i c a n t l y a f f e c t t h e r e s u l t s .
T h e I E U B K m o d e l i s d e s i g n e d t o f a c i l i t a t e c a l c u l a t i n g t h e ri sk o f e l e v a t e dPbB l e v e l s , and i s h e l p f u l in d e m o n s t r a t i n g how r e s u l t s may c h a n g ewhen t h e user enters d i f f e r e n t p a r a m e t e r s . O v e r a l l , t h e I E U B K mode l i sa tool to assess PbB c o n c e n t r a t i o n s in c h i l d r e n e xpo s ed to Pb. Itsgrea t e s t a d v a n t a g e to the user i s t h a t i t take s in to c o n s i d e r a t i o n theseveral d i f f e r e n t media t h r o u g h which c h i l d r e n can be e xpo s ed .
Source: Guidance Manual for the Integrated Exposure Uptake BiokineticModel for Lead in Children (February 1994) [NTIS #PB93-963510,
OSWER #9285.7-15-1]
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